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FIG. 6 



Select potential values for 
sound system parameters. 
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Input transfer functions for the potential speaker 
location(s) at the listening position(s). 
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Modify the transfer functions based on the potential values of 
the parameters to generate predicted transfer functions. 
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predicted transfer functions. 
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based on the statistical analysis. 
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Implement the values corresponding to the 
selected solution in the sound system. 
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FIG. 7 



Select listening position(s). 
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Select potential speaker locations. 



Select the frequency resolution. 
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Select the minimum number of 
speakers to be placed in the room. 
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Select the maximum number of speakers 
to be placed in the room. 
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Select the number and value of gain settings 
to be considered at each speaker location. 
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Select the number and value of delay settings to be 
considered at each speaker location. 
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Select the number and value of equalization settings to be 
considered at each speaker location. 



Determine the number of transfer functions to be 
considered during statistical analysis in block 608. 
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Reduce the resolution, 
number of subwoofers, 
number of 
corrections, and/or 
correction settings. 
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FIG. 8 



604 




Position speaker at first potential location. 



Position microphone at first listening position. 
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Record transfer function 
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Move microphone to 
next listening position. 



Yes 
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to next potential 
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Select a listening position. 
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Select speaker locations. 
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Access the recorded transfer functions 
for each speaker location in the 
combination at the listening position. 
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Modify the phase component of the 
accessed transfer functions with 
any selected delay settings. 
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Modify the amplitude component of the accessed 

transfer functions with any selected 
gain settings. 
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Combine the transfer functions to give a 
combined amplitude response for the selected 
combination of speaker locations at 

the listening position. 
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Record the modified and/or combined 
amplitude responses at each listening position. 
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FIG. 11 
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Compare the recorded amplitude responses across the listening 
positions as a function of frequency to give a spatial average. 
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Record the spatial averages and spatial variances. 
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Determine the frequency having the maximum spatial variance. 
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Modify the amplitudes with any selected 
equalization bandwidth and level settings centered 
at the determined frequency. 
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Record the results. 
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Yes 




1112 



Compare the modified or unmodified 
spatial averages to give solutions that include an acoustic 
efficiency and/or a mean spatial variance. 
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Compare the predicted transfer functions across the 
frequencies as a function of listening position to give a 
mean level at each listening position. 
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Determine mean overall level from mean levels at 
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FIG. 13 



Illustrative Solution Sets Ranked by Spatial Variance 
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FIG. 14 
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Position the selected number of subwoofer(s) at the 
determined location(s). 
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Implement the determined gain setting 
at each subwoofer. 
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Implement the determined delay setting at each 
subwoofer. 
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Implement the determined equalization settings K 
at each subwoofer. 
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